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ABSTRACT : PROBLEM TO BE SOLVED: To provide a flip-chip semiconductor light-emitting element of 
a structure, wherein light on its way from a luminous layer to a p side electrode is made to 
be reflected to the side of a light extracting surface with high reflection efficiency for 
obtaining a high luminous efficiency. 

SOLUTION: A semiconductor laminated film, consisting of n-type and p-type layers is 
formed on a transparent sapphire substrate 1a and n side and p side electrodes 2 and 3 
respectively are provided on the surface on the same side, which faces opposite the 
substrate 1 a of the laminated film. The electrode 3 is formed into a laminated material 
consisting of an ohmic layer 3a, which is ohmic connectable to p side semiconductor 
laminated film and consists of a metallic material, and a reflecting layer 3b, which is made 
a laminate on this layer 3a, consisting of a silver white-colored and high-reflectivity metallic 
material, such as Al, Ag and Zn. 
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t-^^itt^ztlzX*) . As£7)v-f j'-u-v 3>'*Ji:p 

m-t^m^ m, 0 . * a g£7)affl*ri:fii^ ^#(c j: 

[0040] IBSJIBS (cie®c7j^Bfl{i^ |g^:f i 4 

iSifei=07 U •.•/7'^-/7°M4MSf*:?63\:*;^ -r 'J - K 71.— 

^Ji 5 7 lamio^® frife^tiiisicfe I >T , fltfie 7 1; 

•y 7"^ ■•/ t ma o - v 7 v -M.^m 

{-J; A g>f :t> 2r> 'J :3->-fijB^*fh^ •v7-t^^- 
Agc7>-< .:tWtlCj;^-v'-f :7 W — > $-TOIf -a 

[004 1] mm%- k S$rfjfffl^^->:: J: 0 , 
®(CA g *rffli^/::^c^.)A g ^'b— 3 >-*}IS<7)^ 



( 5 ) 



BNSDOCIO: ■eJP_41119164)A »_> 



( 6 ) 



t^l?aTl 1-19 1641 



max *mmK.'L<7.)t^j:^.. 
[0042] tmm9izi,m<^)^mi. ig^jflsieffe^) 

> Uimtim'^z P t fl:^!r*it>-irW-t^.??l^^c> U r/-> 

S> > B?fa A u V ^ h V y.iy'^ ^ < , A u 

le A u V ^ -r c'.) y :? (tifi > •2. - i: (c J;. 0 , A u v 

[ o 0 4 3 ] fSijtiB 1 0 i.zitmoy'w^^'.t , m^m. 5 . 6 

•s. tzXt 7 ld$!j;'.)^2gf*|fe:7t^S(z*5 W>T , 7 -J -v 7 f- -v 
v'M#^*#&it^T^i: \.X^W&X'h'>Xit^m.<rm 

iSL , iwieiiMiii'.)«SJCnfpi|miS«rffJB!cL . MIEpM 
;S.''.)«cfii?.){5{J':^ffi(2,W.i'.)ilHja:lS$:S5l35t-r-i. > >: 

(1 r <?ym^m.^(^)}cX'h -5 T mriep *• 

fz'i'h^^Oymt^^Wm>^-n'&Xh-^X . miKG a. n^^ 
1 -iSl^fBt^T^^sr iitiI£-9-7'-7 >> >- h m,=^ifi'ximUz-m^ 

' N > 7* 5: -it L T zS iitg^ $ -ti-7t fI(C . Hlrie'? X./ N— * BU 

mmpmMk<^ym.mz\-^m^m-^h^mwmi^m.(^M. 
mtj-mxh •) , p mm.&i)^m^mmi^:>t t c^y^^m=?-x 
.t> '.. T i, y >- h mi't^'mmzwm $ i-cf^ xy n 

mmizfzmm^:mmzHmm-th z t ^'Tt-^ , ?i-a:a 

^*rS i y-f sr-Hir-TLChCJcOs mwmztzi,ff^ 

[0044] tmm 1 1 izimcmmii . i«5}<ifl7 letfc 

^iiTf^xyx-^^ifcMS^^^S^/T^ii^^-ttv^ C7 
' Oy^ii- 1 Xi^Mi^^^atzmz^ B?l£'>xy \— * ff 

szmtmir cth izmiimmm^)^jmmi:mm l /^m 
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') , ^mz^mxh h A si?)igajincmiii^$rfg :j .1 

\t.^zB^^fd-z^:i~>s~:^{.zm-mk , /x:fltiiT'^> S A g 

[0045] OTi;, *:^Hg^)IIStac7)fliJ®.f;)fif*f!!ij2:ll 
£OfJ^.(C J: S G a N^vfl:^1%it^^@«:^^-i^C7)milT'^) 

-^-T, iiia^'j ( a ) (i^Eia, i5iiic7) ( b ) \±wm 

( a ) OiA - A|g5^|g(c i §iiiKfr®l2|-C'J>-& <- 
[ 0 04 6 ] UliO ( a ) ( b ) {2fcl>T. 

1 ti, mm-oym^ti^y r rsis 1 a amm\^z'^ 

Ji'T*^'*3llit2G a N / \ -y 7 r ® 1 b , n SO a N Jfl 

c , I n G a W<&&M 1 d . pMA 1 G a N/1 1 e ISOf 
P SG a N /i 1 f t L 7t t> cr>X'h D , ^J'"7'yl-''v^affiiS 

[0 0 47] nSGaNJllc i?)— -^i^ji? — -h— 

®{ix-y^>';?'(- i --.>-rifSii-#;;cii^4SiL, ic7)iy=*$ 

i'L/^aJ^-(i n mmMk 2 ar.««i£(r J; -:>•<: fJBit L -C t <. 
i 7^- . X y -^ y J: ti]fi^Sn>i- ^ »/-:ift±Jl f J p M 
G a N 111 f i^JiffiCti. p flimiSS 35>>'|3)«(C.S«a{- 
J: -> T ?BfS. § i lT t > ■& 'c L t , il o:> n (PMH 2 .S. 
c<p(i€tS3i7)±(c{i^it-?icv-^ 7av<> 7 4 . 5 $r 
.ff5ltLTV>S. /c/iL, v^^oy\'>7M, 5{i. -^7' 

[ 0 0 4 s ] m2\mrmFt- 1 ^ fii.ty-^^(*^^s 

(^M^mxh S <. 'J - K 7 1— A 6 i'.)±5i§{cff5B5t $ ii/:: 
V'>>'bg|5 6a{C{i. gf^«(SSfflf)S i .^-f;t-H5g 
T^7«-^7'V'^>'h#i^i: LTt^lfeLT- ^ixariSiJJ^- 

S i ^ tT- h'^^ 7 0)±M\Z , H 1 <7) ( b ) (C^ L/C 

[0 04 9] ^TtKi^li'.)-?-^ ^'0''N>-7 4 , 5(±. 
ix^iX 7 C7) p fgliilg ? b ac^' n ffM 

1?^ 7 a $ ^x x,+.' ^i-mms'.zX'ixn 

[0050] ?Btfli^ 1 'N.£03i€/y\t,-2, i: §^ {c(i, 
WmmmF¥C) I n G a NvSttil 1 d ij^mUM i: ^Sr 0 , K 
Lit J: 0 {z:i<r,%^i}-h<')^i}^^y r^T 
mWi. 1 a<7;)^K 0 ai LralilRf^'p (PJIC® 3 (C(^7i^ d . -1- 
LX, ZC.y p 3 lzm:f)' 5r^^ J; < $ -tl' 2. 

J: ^ tr-rixti' J: \, , ^ p 3 ^'raiSl^t P .v l T 
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[00 5 1 ] -riurt^L . *^Hflni, pffflimiS3/^M', 
i^Mx.mxim^^l^fhtMZ'tammi: p SG a Nil 1 f 
3 > 7 h e 3 a i: L t N i o * T^li S 
b 2-5 0 n mommxWfS. L . 'li^^±l~mim 3 I:, i: L 

I i£;^jiiZ n * 1 . 5i'.mCMmxWMlX\,^l>... 
■i:iX\ 3> .^7 l-)i3 a*^<-^^a*(i, pSGa 
N W L T fi^!!7:5r5^- 5 v 7 3 > 7 h > -5. 

f Ji^i 3 b T-.-^$rS:W-r -5. ISBJttc L T v . ^ 

^j?:(c-r^-.£-^//J:>-&... wjucj:0, pfiiimiS3(C[*];^)^ 

'>'t7:S^mji<mi$it^z ti^x'^ :s> ... tfz, Kmm 

T RSt ^Aiji i, ^ I > A s ^ W I > ^, J%^(± , V ^ 7' U - 

4^N<^3gT-c7;)J:^^T-(5: , p 3 > n jmj^li 2 // 

Z ') '\='-tK ^.ViM > t£ ') . 'm^^OWmz J: ^mm^cfy tj 

[ 0 0 5 3 ] Ziazn L , *:.?feH^t:'t±. 3 b ( - A 

g 5:fB^ >^.)i;a&{i , P d.X(i P t o-i-^± y L X^^m 3 
b -r f ;'li)c-r -g. , A s C P d ^ r^(3: P t, ^ h ( - J; 

0RW^ti.'i' Lf£T-r-2>-{)'A si^)-7-f ^ u— V 3 Xijfp 
n\ ^ ix h ... )}g^i7)jiiEffi{i P d 3 0 w t %S 
, P t £7:)J;^^{1 1 O.w t %ftgT\ d iOKI^Jl 3 b C7) 
^f?*: 1 . 5xon-C'ff5B!t-rl>. 

[ 0 0 5 4 ] (21 3 ti^t^^^Bjj^xig 2 c7)Slfifii0^f:J.^(Ci -5.4^ 

^%=r(J)^'nPmWXh'>X\ PIlcT) ( a ) {i:-c£'.)ilB& 
^mll, nmo) ( b ) tilaica ( a ) OB - Biir;:5^M(cJ: 
■2>|j4li.'f®llt-.t)^>. 

1 0 0 5 5 ] >! c T'ffl I ^ s G a N ^.^■^'if^^mwmm 

={-\t. mkam^m^ 5 2a 2rt#0^3tS^ 5 0 f ^> 
. ^J'-^^y { S i y-f xf- H ) 7±{C-7-^ 

OAN>7-$r:rrLT^^$il. L>^f*(c. KSt 

if 1 0 2rilBflmSi±(2WE&L'^Jit€.co3ttc*t LTSSt^ 
'ilQ feS:&®Wf-:f£') A g i fi\tX n $r 1 - 5 x< rn 
iTJ^JlT-m y ^a(c J; 0 ffM l,fz\^ <r>X't'> ^ . C 

w^^=h> LfzmzwMm\o^'^m-!^^<^:^x\ 
''tommim.tm2y.Wk:'>x\^h. oso. (i2£')j-g 

, ffc.Tt*T^ 1 P Pl'SSj 3 i5'>gp5i-(ci'j7*SIW)a 3 b 



5 2a, pffllimffi 52b, v-f d/\'> T^m.^ 
S i .r-f .-t- H<7)n(n!|^fiB7 ^.(nms^MnzmMm 1 0 
*JffM;?iiS*\ WMm> LXomm^^fzir(?:>\ijm>i 

5 2 a ±fcff5i3!tSit/::a3>j-c:-,.tj zaifmrni i o 

i: ^^1- 5 0 £7) P m%ML^^%m\Mm 2tm tmfiit-C' 

[0056] r i7)Jr:5?^.(-fci >T ^R!Jt/i 1 0 > L 

•C A g *• ffl I, » ti^ti ^ -e -f ^' L- - > 3 > >kt.%*i!j>:-!g-C' 
itb^. Cli'Jli^, 114 (a) (C:^-r i 'J 1 OT 

^> ^ A g y ^^COSffif- P t , P d i J4 N i <7).?< y 

rt(c?fijSL.-C < g hi^JtfM^ISr^ - 

v-a y*>W)T'#-S. Pt^Pd(C-r-&Jl*{±. 

mw.zx 0 , A g-7-< ^''u— 3 J: ^^fiiSIi^) 'J - 

[0057] 1 1 m^mi, 04 ( b ) (-in 

■rWBii'.) p fSi)®®c7)^gi-Jl 3 b ^ A g S I »T f 5BSt L tz 

^^=?-<^^m-ki>mmx'%h . 

[0058] wiOj: ^ (C, jia^mtS 5 2 aO^mtc A g 

mc^iitm^^ ■:> ^-mz x-^x nm $ ■^tzfx.mm i o ^is 
(t^.! >(c ck '>T , imm/j>io(^:>miKmm i o{: i 

5 0 (7)mzliitz t c7.) $rWSjl3S itX EUlX-t -5.1* 

[0059] ^^mt^^m^mms 2 ajifinc^ 

fbxm< ^!?)^i£mmh'\-^y^c')x\ m^nsii^ymz-^ 
■t7^f^miimmx'^^\>-^. ztiiznt. SB)5mffi5 2a 
{={iAg^ -y^izx^mmi oimm^iLxtf^m-it^ 
ixx V a)x\ A s c^m^ ^mximmiz x-ox MBAhm 

Lh,. Ltzti'^-iX. As{^zXh%^m&(r)^±t3iXt£ 

1 Oiijfioflmfi55 2 a<5')^ffl7'i(t-<:'tir< , /<>-7'mi5 
i r-^ tT— K 7 n WmM 7 a i7)^®(C L 
iS'K' , :)Jj£:^ .t A g (c i ^ fiJffl L T 

[0060] , ff.iS)l 1 1 ^mz-^^^ ZbizX-^ 
X , mmW&o2 a.c»^m7:WKZm-m\tX-^ ■?>i5')X\ -r 

[006 1 ] I15(4*|gBflir)4HS(4:^$|ffii7)K|te i 

0 m/mm. 1 1 (^mwji&.ionn'&^^irm.'Bmxh 

[0062] l3{C±>i,^-C. nMiOv i; 3> $-Wf4fc Ltz 
•^X/N— 1 2<CS i K7£7)/\-^ — > 5-JfJiK;F_/:; 

h(^)^mAtLXmm-t^. Z<^)^j:.f^-l 2{i, 03 
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-tZ) i:ti>iz. n MRV^ p IffJiO^g 7 a . 7 I:. <7.)' n'.^ — 
MWCiBEltL . ffiffifflH-{in^li7 c ^Ri^ltz 

[ 0 0 6 3 1 — :fir. nffiiJSt^i:'fH3f)tg;fi5 5 1a. 52b 

-f ^' Dv X >-r 4 . 5 $: ^ •/ =^:^3t^ fcti x 9 ••/ h:^ 

L T , ^m=f- 5 0 2: 3 U ••/ (2 J; ') t* ••/ 9 T >•/ r 
L , X / N— 1 2 i'J ri PI at*^' p ffll|c7)^ffi 7a. 7 b c7) ^ < 

m Rii^ p «yf jm«E 7 a . 7 b mizjtm l -c t >t t ^ 
[00 64} ^^i:i^-c-, ^ytm^soimmtf^'^:!^'^- 

1 2imM>< -v^^ii SiJ'^'f v^iT^i 4<7)4'(c 

M%i 3 a r-^x/ V- 1 2 tM^lt i,(lLmizmWl . ''^ 
x/\— 1 2<7Mm(^)nW&7 c vdfcOP^ffifc LT 
(i.i, Zixhc?M^mi Sat nm:ffi7 c i: i'^PaKC'Eiif. 
2r1g^-r^. I J; '..T , IEW.>< v^^tl 1 3£'.)4'-.).>< ••' 

='ff;)J-i^{i. .x-/dffK4'f)Ag-f:*>':^/'^xyN-l 2;?:) 
n^ffi7 c (Cjg3i1"S n(PMffi7 a . -7^ 9 ui.'\> y' 
5 , ^:!fcM^ 5 0 P MWSi 5 2b SL'^ JSafllllS 52a 
^«ra(:?ftaift«^ix. 1113 (c^nL/:^ J: •f* (c A gc7)|x9+ 
ill 0*s}f5St$a.&, 

[0065] '-^c^jf*, '^x./s- 1 2 ifRnmix+yrm 
^mm'f-s o<7)mmmm5 2 aSr#tra55j-(-A s^^yRm 

miO SrffML f^^^^ 5 0 i: S i r-f ^r- K 7 > iz 

[ 0 0 6 6 1 ^-fc, 04 ( a ) iZfjkLf^mm 1 1 
tt-2.(«|f)*I^T'ti . A si7)R|*ffl 1 0 * JfML^cf^tC . 

izim L , mmi^mmzj: ->xumm 1 1 ^mm:^ ^ 

mzi^r^Xl^m-tiUfX^^. ttz. m4 (b) IZn'.-tX 
•5 tcJllPi'J p (BS^fife 3 * i 1 (c*5 V >r i> . P 

pjimiffi 3 (2 A s r ffl I > ^ ^#{± , X M - 1 2 izm^m 
m I , isiacoMi^ «c i r> -c ff^iSM 1 1 * m.m^ ■•/ at: 

J: o T i5B!t-r C: t *»'T& s . 
[ 00 6 7] [16{i:S i ;t- K 7 *Sjt-r-2.7'-*^iO 
'Vxv \— 1 2 (Cff^fiitS it/:: n liJ^® 7 a i: P Mm© 7 b 
^O/N*:? — >'ai/nl;lS7 c >:i7)jgj|if||3t$r^r-ril"<:"$> 

[ 0 0 6 S 1 [26 ( a ) IZ^.-tl 'Az. M ••/ =>f ff^lSffitj 
n (RiJSfij 7 a Pl^^fai'jy < > 7° 5 i: ^.itST^' 5 0 p m 



V i: V » f) , Mm<^) n 7 c > f^ffiiJ') n 7 

a >: c^fsnzammm-Mtz 0%%it-~M.c7Mmfii3'^^^-t 

{C{inJffll;fiB7 a(-;< y ^f)Pt^lE$rJS'2.f;)3t)**fi L-t » 
i^'iXh^. § 4{-|16 ( b ) IZ^s-tX 'I lZfm^-t7^ nm 

mM7 a.i±mmmzi-i<tzMzm^mm9izj:'^X'kx 

[0 06 9] LA'L, ;<-/^mSia<C}t[-^m{i. 0. 
0 3 rn A/ rri in^ > '|^S^^lT•ifc -I. fz^ , KSffilS 7 
c ^ -,^0)imMt I X i^^B^ti^ l:.=5:v 
[0070] WJi(C J; 0 , igBflm® 5 2 a-TJ^HJCA g 

>: •v=5r(cj;.&Rst^ 1 omm^ix^<^)x\ mz%mi. 

tzX'jiZ, iS14/I*''':>5SHjmSi5 2 a^Wt^^tiiKSt 
®1 0(Ci-:>-Cg:i*$iL2.iOT\ 

if^. Ag><-y=3f{±p(P.fll:lS5 2b. V-^:?n^<>7'5 
S.t'^ S i :?'W 'J--K7i0nf»|«1E7 a{3i. ft«f ■l.^'.) 

[ 0 0 7 1 ] =s:iy, mm<7mx'mm%^m.m(^)s i ^5'- 

Jf - 7 .t 1 \,.fz . ^it^T^ 5 0 c7) n 

MTkn P ffl 5 1a. 5 2 b (Zjgii-r ^. ^ d ;t 

in-mtixhx^K 

[0072] !17{i*lgBjj5';)§5 3 i7:)^6g^)ffi5®(- J; 

m\-¥%'iimm.x'h o . ^s^ji i oc^mmizmm. 1 1 ar 

ffJfiSt LtzW^m^TT: U - H 7 \y-MzmW.m^^ L . >■ 'J 
:3 - ^gJflS i: x,t^dr > ejfliT'^r-./l- ¥ L f.: L E D 7 >'T 

[0073] Ci7.)tfi3t*ifL <IMBJ^-g. . '.i- 
-A£0-7»>> hgC6 a(Cll4CO ( a ) IZTF-^KStMl 0 

ic- vm^ 7 c7)tg-^pg.:rai(- > g :3 - >fiiii^ i 5 ^^mt 

(T)^^ r X -t:^ lUflg S t-^ - /L- !<• -r . fz L - 7. U 
■•/ 7-^ -y 7'S¥2itt:^.-^«Tr 5 0 0 ili Lra±(cJi: 

ct D®< , tfzm^m-b^:J^^^i^m^X ^^'h^\>^tzihit 

[00 74] :i(r>mmmmit. K^AmizAs^m^tz 

1 1. A g V>f y 3 >• * $ otC5illC|5ejh 

x'^ i>(7)X'hh . ■tti:i->-h, ^2(7)mnc^) 
mmizti\, >-c , A s co^itu 1 0 £oa® * n i c7)j?,iip. 
1 ix-m^tzi^^. mmiimLx<i>Ai^^:mm-t?> 

CDX'AS-?^ yU—i^sylimW^t&X'hiiJK 

1 1 <^ffMXS-(:'h'>:n-/t-4'i:"A g^ra$r*SST-#^- 
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C:c)J;:it^f> H^-'L'A97— 1?13E^-5>*S^ 

-7 l^^^K 



[0075] A g-7 -f 7'U 3 > C7)tnmmWii.Wi»A^ 

T^«*<>:i7:)3jiOf)*§-&-C'*>*^/::t>c':)«r.?5 1 (2^^-.. 
[0076] 

mi] 





















Ag 


UL 


L 


1 oo% ■ 








Ni 




30% 60% 




(3) 


Ag 


Ni 




0% 09€ 


o% 



[ 0 0 7 7 1 ®{i , mim 1 0 *' A g , fiFJlM^' L , >- 
'J 3->'gmi:5rL . RItii 1 0*»'A g , 

V f = 3 . 3 V . I f = 1 2 in A-C\t.)S 
t 0 0 7 8 ] a 1 iZ^^-tX '> IZ. CDi5:2 4B#^-c".J -i? 
^r- F ^^/J'" 1 0 0 %^^t C'.Hzn I , ®{i . 1 , • 3 
> 7:/L 2 4 0 B#IS]W.±T- 'J - 7 ^: - F ^^(i: 

L r . * /c, (3>{i . 5 0 0 b§^i,:j. jij^c t 1 1; - 

[0079] 

[0080] tfz. oy9?h MM < 3fe*>S®^filii- 

jfMh L , m^m^mmt-thzc iz^ o . ^r^ssfiiitu 

[0081] t.fz. liife*^'oWfef)7t(Ct* LTSi^KI* 

i^om > A s * RSt H h L ffl V > I. *f , A g -7 7' 

3 y^zxhwmmm^izx^. 'j-^^-F^^// 

RWiiSr A g > P t ^^A g >: P d0^i£ t 

•r-&«ii:(cJ:')iriiS]t:-$s„ 

[0082] 2t:|6Bfl£^.)^.7tS^*-x'-< ^D-'^ > 7'■ 
*:^^L -C S i 7)-- F^^-J-^rvO^ F*7-(cJSIfet$ 

(cjfM S ii/^ XV \-±.{zmtm^ *• i^tSlS^ t tz 'ik 

IS ') i t S a)X\ A'^'rrii'iM L A s V U - > 

[0083] tti, *.?£Hfli:'{i, vt^<(7mapmMiW-> 



^ •/ =Jf ^(2 J; o T ,^^i^05SBjm®±(CfS^( c jg:!it^ 

m^<?m±.iMmxh7^ tfc. ^mmizAs2:m^^rz 
%^-ci> , -ii^i^izf^^mimmzumx'^ ^.c')xa g 
V 'f u— > 3 > i7)m\ t si^x'f, 0 , m^<7Mic^ 
mm^hii^^. tfz. mmm.ssLV'^cr,mii,z\nmmz 

[ 0 0 8 4 ] ^ , 7 'J -v 7'^ y rS^3fi(*#Bt^^ *• 
U - F 7 U -AA^SIg^- iSm® L 

i tzii 7 -J ••/ 7 -f- •■' ym^^mi^^icm^^-^y"^'^ 
> hm'rizmmnm i fz^^Mimit^^mizto ^^x. y o 

.., „, 7=M4^f*lg3t^T^ h U - F 7 \. -J:s^-mm: 
kLhom'^Wma^fziiy 'J vT^-yxsWfr^TtftT^ 

i:-«?-7'v'^> hm^cf)m^fmiz> o o-ymfn^Ttm 

[0085] s.tz. 7 ' ; v 7'^ y 7'S#2Sf*^7tS^ i: 
-^7-7'>> FS^^A u V-<^^'t'^mffiLXmMt^M 

•;/7-a2^f*^ffi^ ^TtK •) m imz^m L^n > J; -3 
[0086] tfz. >- '.J 3-> jaeg{itsv^-^-r< . li 

itcr>^{UznLX h'iiiEXhhfzi^. (S1i.<±$rtSK{Cf6] 

X. ^m%.^mm=?-7:mt^hff)X'\.mfmBht^±.-r 

[01] ^%^m—mMm'mxz x^y) rf - -v 7-s 
(^i^mi^mtm^x'h -^x . 

( a ) ti^ffiia 

( b ) imm ( a ) C^)A-Ajfc.^?It- i^iJBSilJElBicSISl 

[ ^ 2 ] HI cij^am^imttz l e d 7 >rioi!iB&[a 
[03 ] :^m\c:>-mm.mim.izx^^^^^n<r> 
'f%^m=f^oym.^x'h -ox . 

( a. ) (i^ffiia 
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[114 ] mim(^mmi2{^mm^w}fS.Lf2m^^-tmm 

{ i:> ) i.immpmm&^mmmc>:)m-^i:ni^mmmm 
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